Patients with functional asplenia following hematopoietic cell transplantation (HCT) or those with previous splenectomy are at risk of infections due to the absence of the spleen. 1 These include infections caused by encapsulated bacteria, and in certain geographic areas by intraerythrocytic parasites. Capnocytophaga canimorsus is a fastidious, Gram-negative rod that forms part of the normal oral flora of dogs and cats. Known for its ability to cause fulminant sepsis following dog bites, particularly in asplenic patients or alcoholics, 2 infection by this bacterium is uncommon after HCT. Here we report a case with development of Capnocytophaga septicemia following HCT for AML.
A 53-year-old woman was admitted to the intensive care unit after sudden onset of fever, chills, and severe rigor. She had undergone allogeneic BMT from a mismatched unrelated donor 7 years earlier for AML. She had extensive chronic GVHD but had received no immunosuppressive drugs or corticosteroid. Emergency room findings confirmed shock with tachycardia, tachypnea, and hypotension. The results of physical examination were almost normal except for hand injury due to chronic GVHD. The Hb level was 102 g/L, with a white-cell count of 8200/mm 3 and a platelet count of 43 000/mm 3 , and her C-reactive protein level was 77 000 mg/L. The results of other blood tests and urinalysis were normal. Computed tomography (CT) of the chest, abdomen and pelvis showed normal results except for marked splenic atrophy. She was suspected of having septic shock and was managed accordingly with supportive measures, such as vasopressor and supplemental oxygen. Blood cultures were collected, and empirical treatment with meropenem (1 g three times daily) and vancomycin (1 g twice daily) was initiated. On the following day, the patient became afebrile and did not require vasopressor and supplemental oxygen. She recovered from septic shock. After 2 days, Gram-negative rods were detected in the blood cultures. Five days later, final blood culture results confirmed the presence of C. canimorsus. Treatment was changed to ceftriaxone (1 g once daily). Subsequent questioning revealed that her pet dogs had licked her wounded hands 2 days before admission. A diagnosis of C. canimorsus septicemia, transmitted by her pet dog, was made. She recovered completely and was discharged without disability 2 days later, and she remained well at a follow-up visit.
In addition, the patient had thrombocytosis (747 000/mm 3 ) and Howell-Jolly bodies in circulating red cells after treatment. PET-CT and Tc-99m sulfur colloid scintigraphy demonstrated almost no uptake by the spleen (Figure 1) . A diagnosis of functional asplenia following HCT was made. She had already received pneumococcal vaccine. The meningococcal vaccine was administered. She was advised to avoid direct contact with her pets and was provided medical education to understand the potential seriousness of overwhelming postsplenectomy infection and its possible rapid progression, especially due to animal bites.
Capnocytophaga species are a rare cause of bacteremia in patients following HCT. Patients with functional asplenia following HCT or those with previous splenectomy are at risk of infections by encapsulated organisms, such as C. canimorsus, owing to the absence of the spleen. 1 Approximately 54% of C. canimorsus infections are due to animal bites. In this case, the patient's history included licking of her wounded hands by her pet dogs, and a diagnosis of C. canimorsus septicemia transmitted by her pet dogs was made. She presented infection within 48 h of contact. Historically, Capnocytophaga isolates have been susceptible to most groups of antibiotics used to treat patients with cancer, including b-lactam antibiotics and fluorinated quinolones. However, in recent years, some strains have been isolated that are resistant to b-lactams, presumably induced by previous exposure to these agents. 3 Therefore, we consider that following HCT patients should be managed by administering monotherapy with a broad-spectrum b-lactam antibiotic, especially a carbapenem or ureidopenicillin with a b-lactamase inhibitor. If a strain that is resistant to b-lactams is isolated, clindamycin can be added to the antibiotic regimen (this antibiotic is active against strains that produce b-lactamase). 4 Functional asplenia is a late complication after HCT and contributes to the high susceptibility to bacterial infections. Hyposplenism may occur as a consequence of various medical conditions such as GVHD, high-dose steroid therapy and splenic irradiation. Such patients are at lifelong risk for a variety of serious infections, especially with encapsulated organisms, such as Streptococcus pneumoniae, Haemophilus influenzae, Neisseria spp. and C. canimorsus. 5 The appropriate management of functional asplenia following HCT is increasingly important. In this case, CT showed remarkable spleen atrophy. PET-CT and Tc-99m sulfur colloid scintigraphy demonstrated markedly decreased uptake by the spleen. Thrombocytosis and the presence of Howell-Jolly bodies were indicative of functional asplenia, and both were found on complete blood count and peripheral blood smears in this case. Functional asplenia was considered to be a risk factor for C. canimorsus sepsis.
Management of patients with these conditions includes a combination of immunization, antibiotic prophylaxis and patient education. Pneumococcal, meningococcal, H. influenzae and annual influenza vaccines should be administered. Routine prophylaxis against the Pneumococcus species and other encapsulated bacteria is not recommended in all allogeneic HCT recipients and asplenic patients. Individuals at high risk, such as allogeneic HCT recipients with functional asplenia, may be considered for prophylaxis, but the effectiveness is controversial. They should understand the potential seriousness of overwhelming post-splenectomy infection, and should be instructed to notify their physician of any acute febrile illness. 6, 7 These patients should also be advised to avoid contact with animals and to seek prompt treatment of even minor bites by dogs or other animals with adequate antibiotic coverage because of their increased susceptibility to infection by C. canimorsus.
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In conclusion, we reported a case with development of C. canimorsus septicemia due to functional asplenia following HCT. Capnocytophaga species are a rare cause of bacteremia, but we should be aware of the risk of C. canimorsus fulminant sepsis after contact with animals in patients following HCT, in particular those with functional asplenia. These patients should also be provided a combination of appropriate immunization and education.
